Psychiatric inpatients were treated with either implosive therapy or a desensitization procedure using free association. Patients receiving only hospital milieu treatment served as controls. Ratings of achievement of individualized behavioral goals, the Minnesota Multiphasic Personality Inventory, and the Mooney Problem Checklist were administered before and after treatment and at 6 mo. following treatment. Employment and hospitalization status were recorded during the year following treatment. Both individually treated groups showed immediate outcomes superior to controls; the implosive group was superior on more measures and maintained improvement better at 6 mo. As predicted, the implosive group reported more anxiety-related physiological stress (heart pounding, butterflies in stomach, etc.) during therapy sessions than 5s in the desensitization group. Support was not obtained, however, for the hypothesis that the degree of self-reported stress during therapy sessions was related to behavior change.
Claims for the effectiveness of learningtheory-based therapies rest largely on either clinical report (percentage of cures) or experimental analogue studies, usually of small animal phobias. Given the liability of clinical report to bias, and yet unestablished applicability of analogue studies to problems of clinical magnitude, the need for controlled studies in the clinical situation is obvious.
To date, two experimentally controlled investigations using psychiatric inpatients, Hogan (1966) and Levis and Carrera (1967) , have suggested that implosive therapy (IT) is an effective short-term treatment. Although Hogan's results included a 1-yr. follow-up of S's hospital readmission rates, the main conclusions of both studies were based on one outcome variable, that is, pre-to posttherapy shifts of Minnesota Multiphasic Personality Inventory (MMPI) scale scores. Neither study attempted to measure variables representing therapy process.
Two cases treated by a desensitization therapy (DT) using free association have been reported by Wilson and Smith (1968a) , but 1 The authors thank Barry McCarthy and Robert Pace for serving as therapists,
The content and goals of therapy for each S were quite variable. Therefore, a supplemental package of materials giving examples of this process will be made available to readers upon request. Requests for both reprints and the supplemental material should be sent to Patrick A. Boudewyns, Research Service, Veterans Administration Hospital, Iowa City, Iowa 52240. this approach has not previously received experimental investigation.
The present study investigated the effects of IT and DT on psychiatric inpatients at the Veterans Administration Center at Wood, Wisconsin. Also, all psychiatric patients at Wood are required to take part in various presumably therapeutic ward activities. These activities may include any or all of the following: occupational therapy, industrial therapy, physical therapy, group therapy, and individual counseling by residents, medical students, nurses, and nursing students. The effectiveness of this milieu (MT) was used as a control.
IT (explained in detail by Stampfl & Levis, 1967 ) is a "flooding" technique in which the patient is asked to imagine, as vividly as possible, scenes which either directly represent or symbolize fear-provoking past experiences. Early in therapy the implosive therapist usually has the patient imagine seemingly obvious "symptom-contingent" cues or scenes. Later scenes routinely include both symptomcontingent and "hypothesized" cues. The relevance and content of the latter are deduced from learning theory and psychodynamic principles. Patient response also determines the process of therapy since the elicitation of anxiety in response to a particular cue is presumed to validate the relevance of the cue. The therapist strives to produce and maintain high levels of anxiety until, presumably through 259 extinction, a reduction in the level of anxiety is achieved.
As in IT, patients treated with DT were encouraged to imagine personally relevant, anxiety-provoking scenes. In DT, however, patients are trained to use deep muscle relaxation and self-hyponsis during visualization. Further, the content of visualization in DT is not primarily directed by the therapist as it is in IT. Instead, the patient is instructed to describe his free associations in detail and encouraged by the therapist to embellish those associations or situations that are particularly disturbing. It should be noted that this technique differs from the more widely known reciprocal inhibition therapy or systematic desensitization developed by Wolpe (1958) in that no graduated hierarchies of fear cues are specified and ordered previous to their being presented to the patient. Wilson and Smith (1968b) stated: learning theory would predict that a patient's associations would begin by being on stimulus generalization gradients with, but far down the gradients from, the anxiety foci (Dollard & Miller, 1950, pp. 51-53) . The generalization gradients would, of course, presumably be verbally mediated (Osgood, 1953, pp. 695-699) . Deconditioning of anxiety to distant associations should generalize to the central conflicts, thus allowing the patient to move closer to the areas of greatest conflict as therapy progressed. In other words, the patient would be expected to build and work on one or more anxiety hierarchies spontaneously in each treatment session [p. 529] .
The advantage of this technique over the more structured systematic desensitization may lie in the flexibility it affords the therapist in dealing with anxiety which is not clearly situation specific, that is, when the stimuli that produce the anxiety are not easily identified.
The aim of the present study was to investigate the effects of IT and DT as they are used in the clinic without sacrificing experimental design and procedure. Effort was made to minimize the use of obtrusive measures. Therapists were instructed to treat 5s as patients in a therapy program and not as 5s in a study.
Outcome measures included psychological tests, self-report, and evaluation by significant others, as well as objective behavioral measures at follow-up. Also, self-rating of each patient's perceived physiological response to each therapy session was obtained.
It was hypothesized that both IT and DT would produce more positive change on the outcome measures than milieu treatment (MT) alone. Both IT and DT seem equally plausible in terms of the theoretical rationale used to predict their effectiveness. Thus, since there has been no previous experimental comparison of the two techniques, no hypothesis was advanced concerning the differential effectiveness of IT versus DT.
METHOD Subjects
At the Wood Veterans Administration Center, Wood, Wisconsin, all psychiatric admissions are given, among other tests, a self-administered MMPI. Male patients under the age of 50 whose highest significantly elevated clinical scale on the MMPI was either D or Ft were considered potential 5s for the present study. These clinical scales were used as criterion measures since they are most commonly elevated for Veterans Administration inpatients (Gilberstadt & Duker, 1965) . If further inquiry revealed no known history of central nervous system damage, the patients were asked to volunteer for a therapy program designed specifically for them and their problem. Of the 37 who were asked to volunteer, 1 declined.
Therapists
The authors and two clinical psychology trainees served as therapists. All four therapists were males. Both trainees received a PhD degree within 1 yr. after the completion of the study. The first author, trained in IT by Thomas Stampfl, trained the other three therapists in this technique. The second author, originator of the particular desensitization technique used in this study, trained the others in DT. The procedure used to train therapists was not standardized but included discussion of the technique, live demonstrations through a one-way .mirror, and use of audiotapes and audiovisual tapes. Trainees were encouraged to discuss their therapy plans for 5s with the authors. No therapist was required to start therapy with an S before he felt comfortable in doing so. Tape recordings were made of at least two sample sessions (in some cases therapists themselves recorded all sessions) for each 5. These recordings were used by the authors to help instruct trainee-therapists, as well as to check on the content of the sessions. At the beginning of the study, both traineetherapists expressed somewhat negative attitudes toward some aspects of IT. One was negative, the other neutral toward the DT. Including supervised training, the actual clinical experience with traditional therapeutic techniques for the four therapists ranged from 2 to 6 yr.
Procedure
As 5s became available, they were randomly assigned to either IT or DT until each group contained 12 5s.
IT 5s received two 1-hr, clinical interviews (Stampfl & Levis, 1967) followed by not more than 12 sessions of implosive therapy. DT 5s received two sessions of deep muscle relaxation training followed by not more than 12 sessions of desensitization using free association. During the first two sessions, 5s in both groups were taught self-hypnosis (eye-closure method) and encouraged to use it during therapy if it increased the clarity of their visualizations.
2 Each therapist was allowed to conduct one follow-up interview with each S, if he wished, to discuss the patient's progress. The design allowed for a maximum of 12 therapy sessions per S. Within this limit, the number and spacing of therapy sessions was left to the discretion of the individual therapist.
Each therapist was randomly assigned six Ss, three each from Groups IT and DT. The 5s were assigned to therapists as they became available, that is, were admitted to the psychiatric ward. Thus assignment of 5s was spread out over about a 6-mo. period. All 5s were given a similar ward milieu.
A third base-line control group (Group MT) was formed. The 5s in this group received only the therapy offered by the ward milieu. Group MT 5s were told that a number of therapeutic activities had been planned specifically for them by the ward team and that psychological tests would be used to help determine the effectiveness of these activities. Because the two trainee-therapists planned to finish their internship within 1 yr., the pressure of time did not allow random assignment of 5s to Group MT concurrent with those of Group IT and DT. Thus, all 12 Group MT 5s were assigned last.
No 5 was allowed to take antipsychotic tranquilizers (e.g., chlorpromazine) during therapy.
After completing therapy, 3 5s, one from each group, refused to cooperate in the posthterapy evaluation. Also, 1 5 in Group MT, after release from the hospital, was mistakenly treated as an outpatient by one of the therapists who had served in the study. All 4 were dropped from the study, leaving a total sample of 32 5s, 11 each in Groups IT and DT and 10 in Group MT. Attrition from similar sources reduced the sample size again when follow-up data were collected at 6 mo. and again at 1 yr. after completion of therapy.
3 Table 1 presents the mean age, diagnosis, marital status, mean number of days spent in hospital, occupational level, mean number of days to complete therapy, and mean number of therapy sessions completed for each therapy group. There were no statistically significant differences among the three groups for any of the variables shown in Table 1 ; and in all cases p > .1. » Release from hospital was independent of the study. These decisions were made by three different ward teams. If a patient was discharged before completing all sessions (or after 35 days for Group MT), he was asked to return as an outpatient to finish therapy, take tests, etc. This was avoided about half of the time by the Intensive scheduling of therapy sessions. Four in Group IT, six in Group DT, and seven in Group MT completed therapy and/or testing as outpatients.
i > This mean includes one unusual 5 who was in the hospital for 109 days. The number in parentheses is the mean for the same data not including this S.
Outcome Measures
Two psychological tests, the MMPI and the Mooney Problem Checklist (Form A, 1950) were given to all 5s three times during the study; before therapy (pre), immediately following therapy, or after 35 days for Group MT (post), and at 6 mo. after therapy (follow-up). In addition, prior to therapy, each 5 was asked by his therapist to identify the personal goals he would hope to attain as a result of his therapy. The 5s were then asked to rate their present psychological distance from that goal on a 7-point scale, where 1 was identified as "no evidence of movement toward the goal" and 7 was "attainment of the goal." Also, 5s were encouraged to name at least one "significant other" (e.g., wife, mother, and father) who would be willing to specify and rate the goals they felt he should work for. If such an individual were available, the same technique was used to arrive at the goals of therapy as determined by the significant other. There was no limit on the number of goals one could have, but no patient or significant other specified more than 14 not less than 2 goals. Six months after therapy, both 5 and the significant other were again asked to rate 5's psychological distance from those same goals. This measure was not taken immediately following therapy since neither the significant other nor the patient would have had a chance to assess behavior change outside the hospital environment, if the patient had not yet been released from the hospital at posttesting. Finally, 1 yr. following discharge from the hospital, two behavioral measures were determined: (a) the total number of 5s in each group who had been readmitted at least once to a hospital for psychiatric purposes during that year and (b) the total number of months spent in gainful employment during that year. Figure 1 depicts the time placement of all the outcome evaluation procedures used in the study.
Process Measures
A set of rating scales based on Buss' (1962) twofactor view of anxiety was used to allow 5s to report their perceived physiological arousal (PPA) during therapy. After each therapy session, nine items (heart racing, heavy breathing, blushing, tightness in muscles, etc.) were self-rated. A 5-point rating scale was used for each response. A single PPA score was calculated for each 5 in Groups IT and DT by averaging ratings of all items across all therapy sessions. Two-tailed tests (a = .05) were used for all inferential statistical comparisons.
RESULTS

Outcome Measures
A one-way ANOVA using gains scores (preto posttherapy or pretherapy to follow-up therapy difference scores) was the basic statistical design used for the MMPI, Mooney Problem Checklist, and goal ratings. Since the meaningful comparisons within this overall design were few in number, F tests associated with the individual components of variation were used to test differences between each of the three groups (Winer, 1962, p. 85) . The error term for each of these comparisons was the mean square within of the overall ANOVA. In no case were the pretherapy group means for any of these measures significantly different from one another; for the MMPI and Mooney Problem Checklist, F < 1; for goal ratings by significant others, F = 2.09, df = 2/15, .1 < p < .25, and for goal ratings by patient, F = 1.88, df = 2/22, A<p< .25. Also, based on the results of /'"max tests (a = .05), in no case was the hypothesis of homogeneity of variance rejected for any of the data subjected to statistical procedures.
MMPI. Recall that the criterion used to qualify an 5 for the study was an MMPI profile peak on either Scale D or Pt. Thus, in order to arrive at one single score that would best represent an 5's change on the MMPI, whichever scale represented the profile peak (D or Pt) was used as the criterion measure for that particular S. In other words, a pre-post or pre-to follow-up shift in Scale D (gains score) was designated the criterion score for some 5s, while a shift in Scale Pt was used as the criterion score for others. The fact that standard T scores are used for the 10 clinical scales on the MMPI made between-groups comparisons of these criterion scores both statistically and conceptually meaningful. As shown in Table  2 , both the pre-post and pre-to follow-up group means of the criterion scores decreased for all three groups. In both cases, the magnitude of Note.-la = group means for pretherapy testing where n = 11 in IT, 11 in DT, and 10 in MT. 2 = group means for therapy testing. Ib = adjusted group means for pretherapy testing made necessary by 5 attrition; n = 11 in IT, 8 in DT, am MT. 3 = group means at 6-mo. foliow-up.
ft Minus signs on criterion scores indicate change away from pathology.
these decreases was ordered IT > DT > MT.
Comparisons of these scores were made for IT versus MT, DT versus MT, and IT versus DT. The results of these analyses found the pre-post decrease in the criterion scores for 5s in Group IT to be of borderline significance when compared to Group MT, F = 4.09, df = 1/29, p < .06. At follow-up, however, this same comparison did result in a significantly larger decrease for Group IT, F = 5.05, df = 1/23, p < .05, Neither of the other two comparisons resulted in a significant difference for either pre-post or pre-follow-up testing, (p > .1 for all comparisons). Out of the 10 standard clinical scales on the MMPI, the group means of 4 (D, Hy, Pt, and Sc) were consistently elevated (above 70 T scores) across all three groups on initial testing. Table 3 presents the pre-post and pre-to follow-up group means, standard deviations, and mean gains scares for these four scales. The means of three; of these scales (Hy, Pt, and Sc) in Group IT fell to within normal limits (below 70 T) at posttherapy, while one (Hy) reached normal limits for Group DT, and none fell below 70 T for Group MT. At 6-mo. follow-up, two of the three means that had dropped below 70 T for Group IT stayed within normal limits, while all four means either rose or stayed above 70 T for both Groups DT and MT. Johnston and McNeal (1965) related the total drop in the sum of an individual's 10 MMPI clinical scales following treatment to favorable behavioral outcome for a Veterans Administration psychiatric inpatient sample. Their study indicated that a downward shift of 20 T scores or more was predictive of release from hospital. Six 5s in Group IT, nine in Group DT, and four in Group MT met this criterion at posttherapy testing. Of the six in Group IT, five 5s still met this criterion at follow-up. In addition, two 5s in Group IT who did not meet the criterion immediately following therapy did so at follow-up. Of Group DT, only three of the nine 5s still met the criterion at follow-up. All four 5s in Group MT who met the criterion at posttesting did not sustain their gains at follow-up, while one 5 in Group MT who had not dropped enough to meet this criterion at posttesting did so at follow-up. In all, seven 5s in Group IT met the Johnston and McNeal criterion at follow-up, while only three in Group DT and one in Group MT showed similar changes. The results of an analysis on this data at follow-up indicated a trend for more 5s in the IT group to meet this criterion when compared to Group MT, X 2 = 2.90, df = 1, p< .1. However, neither the DT versus MT nor the IT versus DT comparison resulted in significant differences (p > .5 for both comparisons). Further, as shown in Table 3 , for pre-post comparisons, the group mean gains score for the sum of the 10 clinical scales met the Johnston and McNeal criterion for Group IT and DT but not for MT. However, for this same measure at 6-mo. follow-up, only Group IT still met this criterion. In fact, the pre-to follow-up group mean gains score for the sum of the 10 clinical scales Note.-la = group means for pretherapy testing where K = 11 in IT, 11 in DT, and 10 in MT. therapy testing . Ib = adjusted group means for pretherapy testing made necessary by 5 attrition; n -MT. 3 = group means at 6-mo. follow-up.
11 Minus signs on mean gains scores indicate change away from pathology. Note. -la = group means for pretherapy testing where « = 11 in IT, 11 in DT, and 10 in MT. 2 <= group means for pretherapy testing made necessary by 5 attrition ; « = 1 1 in IT, 8 in DT, and 7 in MT. 3 = group means at 6-mo, follow-up.
1 Minus signs on mean gains scores indicate change away from pathology.
were: IT = 43.4; DT = 31.3; MT = 18.9. Similarly, of those scales that fell within normal limits immediately following therapy, 83% in Group IT, 36% in Group DT, and 25% in Group MT stayed within normal limits at 6-mo. follow-up. Mooney Problem Checklist. Scores for each S on the Mooney Problem Checklist (Mooney) were computed by simply summing the total number of problems indicated by 5s. Individual gains scores were calculated for both the prepost and pre-to follow-up analysis. Table 4 presents the group means, mean gains scores and standard deviations of the gains scores for this measure. The comparative size of the mean decrease in number of problems for the three groups on the Mooney (IT > DT > MT) was consistent with the MMPI results. Only Group IT's mean gains score was large enough to reach significance, however, when compared to MT controls at both pre-post, ^=5.52, df = 1/29, p < .05, and pre-to follow-up, F -9.14, df = 1/23, p < .01 testing. Neither the DT versus MT nor the IT versus DT comparison resulted in a significant difference for either pre-post or pre-to follow-up tests (p> .1 for all four analyses). In fact, as shown in Table 3 , pre-post mean gains scores actually showed increased problems for Group MT, Further, the pre-to follow-up mean gains scores on the Mooney showed that problems increased :or both Groups DT and MT. Neither of these increases was statistically significant, lowever.
Goal rating. An individual gains score reflecting progress toward each predefined "goal of therapy" was determined by subtracting the psychological distance estimate made at 6-mo, follow-up from that made on the same goal previous to therapy. A mean gains score for all goals was then calculated for each S. The group means, mean gains scores, and standard deviations of the gains scores for these goals are presented in Table 5 . Mean gains for 5-defined goals were significantly greater for both Groups IT, F = 6.04, df = 1/22, p < .05, and DT, F = 4.50, df = 1/22, p < .05, than for Group MT. For goals defined by significant others, only the mean gains score for Group IT was significantly greater than that for controls, F = 6.49, df = 1/15, p < .05. No other comparison resulted in a significant difference (p > .1 for all comparisons). Here, also, the mean gains score for Group MT tended (nonsignificantly) away from the goal (Table S) .
One-year follow-up. As shown in Table 6 , of those 5s for whom reliable data could be obtained, only one in Group IT was readmitted to a psychiatric ward during the year subsequent to discharge. During the same period, two 5s in Group DT and four in Group MT were readmitted for psychiatric purposes. While these behavioral results were consistent with the trend reflected in the other outcome measures, the results of a chi-square analysis, which included a third category of 5s who could not be contacted, found no significant differences among the three groups in the number of revisitations, X 2 = 3.05, df = 4, p > .5. Table 6 also shows the mean number of months 5s in each group spent in gainful employment 1 yr. after discharge, but again no significant differences were found here (p > .1 for all comparisons).
Process Measures
A 2 X 4 factorial design with two between factors (therapy condition and therapists) was used to assess PPA scores. The mean PPA score for all 5s across all sessions in Group IT (2.40) was significantly greater than the comparable mean for 5s in Group DT (1.74), F = 6.12, df = 1/14, p < .05, indicating that, as would be expected, Group IT 5s felt more physiological arousal during therapy sessions. None of the four therapists differentially affected these ratings F < 1, df = 3/14, nor was the Therapist X Type of therapy interaction significant, F = 1.00, df = 3/14, p > .5. However, the results of intragroup correlation matrices, which included many outcome, process, and demographic measures, found little support for the notion that PPA scores were related to therapy outcome. The total number of significant relationships (p < .05, twotailed) could not be considered large enough to rule out chance occurrence. In other words, based on the present sample, the strength of 5s' self-rated physiological response was affected by the type of therapy received, but was not predictive of therapeutic success or failure.
Therapists
Variations in therapist effectiveness were notably absent. There were no significant differences among the four therapists on any of the outcome measures taken immediately following therapy (for all relevant main effects and interactions, F < 1), and although 5 attrition forced a less rigorous statistical analysis, there was no indication that this conclusion should be questioned at follow-up.
DISCUSSION
Results of both pre-post and pre-to followup comparisons consistently supported the prediction that IT was more effective than MT alone. The effects of DT, on the other hand, were equivocal, since encouraging trends reflected in psychological test scores at post- therapy analyses, for the most part, did not continue at follow-up.
The present study probably constitutes a somewhat conservative test of the effectiveness of both IT and DT. Because patients were recruited for participation, their motivation for therapy was probably not as high as that of a completely voluntary sample. This problem of motivation for treatment was intensified by the requirements of the experimental design. Patients were assigned at random. They did not work with persons of their own choosing, and the therapist often saw patients with whom they would not ordinarily choose to work. Therapists sometimes expressed the opinion that patients randomly assigned to one of the two experimental groups would have been more appropriate to the other. Recall also that the Group MT 5s were not "untreated" controls, but received a variety of therapeutic attention during their hospital stay.
The results of Group MT may have some important ramifications concerning the effectiveness of MT in a modern psychiatric inpatient facility. There was little evidence that MT alone had any positive effect on the present sample of patients. In fact, pre-to follow-up gains scores for Group MT on the Mooney Problem Checklist indicated a trend toward greater pathology, t = 1.46, df = 6, p < .20. Significant others for 5s in this group also reported this "reversal" (nonsignificant) for these 5s on the goal line ratings. Of course, an untreated control group might have deteriorated more than Group MT. Nevertheless, the least damaging implication of this finding would be that a great deal of expensive medical and ancillary attention was being offered, just to keep psychiatric patients from becoming more pathological.
A disappointing result of the study was the failure to find significant relationships between measures of therapy process and the various outcome measures. Unfortunately, based on present results, one can only speculate as to why this was true. Although a number of process and demographic variables (vividness of visualization, depth of hypnosis, diagnosis, etc.) were recorded and correlated with outcome measures, no consistent significant relationship emerged. IT theory, for example, would have predicted that more physiological stress (anxiety?) produced during therapy sessions would lead to more rapid extinction of the inappropriate response, and the DT rationale would have predicted that relaxation during sessions would lead to more rapid counterconditiong. Neither view was upheld since 5s' ratings of stress during therapy sessions did discriminate IT from DT, but the degree of reported stress during the sessions did not correlate with outcome measures for either group. Although one could question the validity of self-report of stress as predictive of actual physiological responses, this result is consistent with other recent research by Leitenberg, Agras, Butz, and Wincze (1971) , which has also called into question the assumption that change in anxiety level (autonomic markers) during therapy is a necessary antecedent of behavior change. Of course, direct readings of physiological response such as GSR or EKG would have been more conclusive, but in keeping with the stated aim of maintaining maximal clinical relevance, such obtrusive measures were avoided. Perhaps initially, at least, studies at the analogue level would be a more feasible method for dissecting and analyzing the process of therapy. Once the importance of a process variable has been well established at this level, it would then seem worth the extra time and effort it takes to test it experimentally in the clinic.
Some criticisms of the study should be noted. For one, standard procedures for administration of psychological tests and data collection could not always be followed. While 5s were in the hospital, tests were administered and scored by a psychology technician completely unfamiliar with the purpose of the study. A number of patients, however, lived a considerable distance from the hospital. Tests had to be mailed to some of these 5s at follow-up. Second, although every 5 was contacted (some repeatedly) for follow-up testing, attrition was not uniform across the three groups. The amount of attrition, which was due almost entirely to lack of cooperation on the part of 5s, seems to have been negatively related to the effectiveness of the therapy. Perhaps such attrition could be considered a dependent variable in and of itself. Third, all MT 5s had to be assigned last, thus partially violating one of the assumptions of our statistical design. Nevertheless, since this sample came from a fairly tightly knit inpatient community, this procedure had some advantages in that almost all patients who received either IT or DT were discharged before Group MT 5s started to be admitted. Thus it seems inconceivable that the relatively poor response of the MT group could be a function of their disappointment at not receiving as much attention as 5s in the two experimental groups.
Finally, it may be relevant to note that the attitude of the two trainee-therapists toward IT was considerably more positive after completion of the study. Both felt strongly that IT had been the most effective procedure and presently use it in their own clinical practice.
